Selective endovascular cooling for stroke entails brain-derived neurotrophic factor and splenic IL-10 modulation.
Stroke poses a serious health and economic burden, and the lack of treatment options necessitates a viable therapy. Hypothermia represents a promising stroke therapy, yet side effects of full-body cooling, such as pneumonia, limit its clinical application. Selective endovascular cooling (SEC), via infusion of cold saline through the intraarterial artery, represents an attractive alternative by locally cooling the brain while preserving body temperature. However, the mechanisms underlying SEC are poorly understood. Brain-derived neurotrophic factor (BDNF) is a widely recognized promotor of neuroplasticity and biomarker of stroke outcomes, as well as its association with inflammation, such as IL-10. Stroke-induced neuroinflammation exacerbates damage and stems from peripheral organs, namely the spleen. The spleen has emerged as a therapeutic target for stroke, yet the effect of SEC on the splenic inflammatory response is unknown. Here, we aimed to elucidate the local and peripheral mechanisms driving SEC as a neuroprotective stroke therapy by examining brain BDNF and splenic IL-10 expression. Animals that received SEC prior to stroke displayed elevated brain BDNF expression ipsilaterally and contralaterally across the cortex, striatum, and hippocampus. SEC also upregulated splenic IL-10, suggesting alteration of the peripheral inflammatory response. The oxygen-glucose deprivation in vitro model of stroke further demonstrated that "cold" rat splenocytes protected rat primary neurons by upregulating BDNF and IL-10. Altogether these data support BDNF- and IL-10-based mechanisms underlying the neuroprotective potential of SEC therapy for stroke, and further advance the concept of exploiting the pathological link between brain and spleen as therapeutic targets.